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ABSTRACT: 

PURPOSE: To enable a continuous printing without degrading a 
printing 

quality, by a method wherein a voltage of a battery is detected during 
the 

paper feed in an automatic paper feeder, and a printing processing is 
interrupted if a voltage of not more than an allowable value is 
detected. 

CONSTITUTION: In a continuous printing using an automatic paper 
feeder 31, a 

voltage of a battery is checked first, and whether it is not more than 
an 

allowable value is judged. In this case, if, during the voltage check, 
a 

voltage of not more than the allowable value is identified once, a 
succeeding 

printing process is not conducted. On the other hand, during the 
voltage 

check, a voltage of not more than the allowable value is not 
identified, a 

sheet of paper is fed to a printer 23 using the automatic paper feeder 
31. At 

this time, if the paper is not fed normally, the printing processing is 
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stopped. Thereafter, a printing is carried out by every line by the 
number of 

lines for one page. At this time, if one-line printing is not carried 
out 

normally, the printing processing is stopped. Then, at the completion 
of a 

printing for one page, the printed paper is discharged to a stacker of 
the 

automatic paper feeder 31. 
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Claim 

A document forming apparatus characterized by the fact that a built-in battery type 
document forming apparatus is constituted by providing 
an automatic paper feeder, 
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a detecting means for detecting the voltage of the aforementioned battery when the 
aforementioned automatic paper feeder feeds paper, and 

a printing process control means that stops a printing process when a voltage of less than 
the allowable value is detected in the aforementioned battery by the aforementioned detecting 
means. 

Detailed explanation of the invention 
Industrial application field 

The present invention relates to a built-in battery type document forming apparatus. In 
particular, it relates to a document forming apparatus that is capable of continuous printing using 
an automatic paper feeder. 

Prior art 

In a built-in battery type document forming apparatus, drop in the voltage of the battery is 
an important problem. Therefore, conventionally, a function for detecting the voltage of the 
aforementioned battery has been provided and it is constituted so that when the voltage of the 
battery is less than the allowable value, this information is notified to the user. 

However, even when the voltage of the battery drops below the allowable value and this is 
notified to the user during a continuous printing using an automatic paper feeder, it remains in the 
printing state as long as the user does not stop the printing. Consequently, disadvantages are 
present such as power swings in the motor being caused, degradation of printing quality such as 
blurred printing, etc. 

Problem to be solved by the invention 

As described above, conventionally, a disadvantage exists of degradation of the printing 
quality when a continuous printing is performed using an automatic paper feeder. 

The present invention was made to solve the aforementioned problem and the objective 
thereof is to provide a document forming apparatus that is capable of continuous printing using an 
automatic paper feeder without degradation of the printing quality in a built-in battery type 
document forming apparatus. 

Constitution of the invention 
Means of solving the problem 

Namely, the document forming apparatus in the present invention is constituted to detect 
the voltage of the battery when an automatic paper feeder feeds paper and to stop a printing 
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process when a voltage of less than the allowable value is detected in a built-in battery type 
document forming apparatus. 

Operation of the invention 

According to the aforementioned constitution, the printing process is stopped if the voltage 
of the battery is less than the allowable value during a paper feeding carried out by the automatic 
paper feeder. Therefore, degradation of the printing quality does not occur and continuous printing 
using an automatic paper feeder is enabled. 

Embodiment of the invention 

Below, an embodiment of the present invention will be described by referring to figures. 

Figure 1 is a block diagram showing the basic constitution of a built-in battery type 
document forming apparatus related to the aforementioned embodiment. 

In Figure 1, (10) is a microprocessor (CPU), (1 1) a RAM accessed by said microprocessor 
(10), and (12) a ROM similarly accessed by said microprocessor. 

Microprocessor (hereafter abbreviated as CPU) (10) performs control of the entire 
apparatus and by accessing aforementioned RAM (1 1) and ROM (12), executes a document 
forming process, foreign language forming process, print control process shown in Figure 2, etc. 
according to activation of a program that complies with an input instruction. 

RAM (11) is comprised of a user registration dictionary region, document region, user 
registration solid pattern region, work region, and region for storing various control information 
such as a cursor position register for storing the cursor position on the document display screen, 
etc. 

ROM (12) has program region (13), which has a stored program for deciding the operation 
of CPU (10), a stored process program containing a print control routine like that shown in Figure 
2, etc., a character pattern region (14), which stores display or print character patterns and the like, 
and a dictionary region (15) wherein various dictionaries for converting ficticious names or roman 
into kanji characters, etc. are registered. 

Also, (16) is a keyboard (KB), (18) a display, (21) a floppy disk device (FDD), (23) a 
printer (PRT), and (31) an automatic paper feeder (ASF). 

Keyboard (KB) (16) inputs information necessary for document formation and the like into 
CPU (10) via keyboard interface (KB-IF) (17). Display (18) is composed from a liquid crystal 
display device of, for example, a 10 line display. Display controller (display-CNT) (19) controls 
display (18) by using display dot memory (20) under the control of CPU (10). Floppy disk device 
(21) preserves documents that have been formed and stores foreign language and second level 
characters under the control of CPU (10) via disk interface (FDD-IF) (22). 
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Printer (23) prints character information read in the main body from aforementioned 
floppy disk device (21) or from a document that was formed under the control of CPU (10) via 
printer interface (PRT-IF) (24). Automatic paper feeder (31) feeds one sheet at a time from 
multiple sheets stacked in a hopper to printer (23) and stores the printed sheets discharged from 
printer (23) in a stacker. 

Next, the operation of the aforementioned embodiment will be described by referring to the 
flow chart shown in Figure 2. 

Namely, during continuous printing using automatic paper feeder (3 1), the voltage of the 
battery is checked (detected) first of all and discrimination is made on whether it is less than the 
allowable value (Step SI). If a voltage less than the allowable value is identified even once during 
the voltage check, a printing process is not performed thereafter. This is due to the fact that even if 
the battery voltage at the time of the voltage check is above the allowable value, the actual charged 
value is insufficient and there is a real possibility that the voltage will become less than the 
allowable value thereafter. 

On the other hand, if the voltage is not less than the allowable value during the voltage 
check in Step SI, one sheet of paper is fed to printer (23) using automatic paper feeder (31) (Step 
S2). At this time, the printing process is stopped if the paper was not fed normally (Step S3). 

Next, printing of each line is carried out for just the number of lines on one page (Step S4). 
At this time, if one line is not printed normally, the printing process is stopped (Step S5). Then, 
when printing for one page is completed (Step S6), the printed paper is discharged into the stacker 
of automatic paper feeder (31) (Step S7). During this paper discharge, the printing process is 
stopped if the paper was not discharged normally (Step S8). 

If paper still remains in the hopper of automatic paper feeder (3 1) at the point in time the 
paper discharge process has ended (Step S9), the same process is repeated by returning to Step SI. 
On the other hand, if the number of remaining sheets of paper is "0," a check is made on whether 
there is a page to be printed and if there is a page to be printed, the process from Step S 1 is repeated 
for this remaining page or if there is no page to be printed, the printing process ends. 

As described above, the voltage of the battery is checked during a paper feeding by 
automatic paper feeder (31) and the printing process is stopped if the voltage is less than the 
allowable value. Therefore, it is possible to prevent a power swing in the motor and degradation of 
the printing quality such as blurred printing when printing is continued in a state wherein the 
battery is below the allowable value and continuous printing using an automatic paper feeder (31) 
is enabled. 

Furthermore, the timing for checking the voltage of the battery is at the time of paper 
feeding hence paper is not wasted. Even if the voltage of the battery becomes less than the 
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allowable value during a printing, a power swing in the motor or a blurring in the printing does not 
occur immediately hence paper is not wasted. 

Effect of the invention 

As described above, according to the present invention, continuous printing using an 
automatic paper feeder is enabled without degrading the printing quality in a built-in battery type 
document forming apparatus since it is constituted to detect the voltage of the aforementioned 
battery during a paper feeding carried out by the automatic paper feeder and stops the printing 
process if a voltage less than the allowable value for the aforementioned battery is detected. 

Brief description of the figures 

Figure 1 is a block diagram showing the constitution of a document forming apparatus 
related to an embodiment of the present invention and Figure 2 is a flow chart for describing the 
operation of the aforementioned embodiment. 

(10).. .microprocessor (CPU), (11). ..RAM, (12). ..ROM, (13)... program region, 
(14)... character pattern region, (15)... dictionary region, (16)... keyboard (KB), (17)... keyboard 
interface (KB-IF), (18)... display, (19)... display controller (display-CNT), (20)... display dot 
memory, (21). . . floppy disk device (FDD), (22). . . disk interface (FDD-EF), (23). . .printer (PRT), 
(24). . .printer interface (PRT-IF), (31)... automatic paper feeder. 
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Figure 1 



Key: A User registration dictionary region 

B Document region 

C User registration solid pattern region 

D Work region 

13 Program region 

14 Character pattern region 

1 5 Dictionary region 

18 Display 

19 Display CNT 

20 Display dot memory 
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Figure 2 



Key: SI 


Is the charged value sufficient? 


S2 


Paper feeding 


S3 


Normal completion? 


S4 


Printing of 1 line 


S5 


Normal completion? 


S6 


Has printing of one page been completed? 


S7 


Paper discharge 


S8 


Normal paper discharge? 


S9 


Has printing of N copies been completed? 


S10 


Has printing of all pages been completed? 



